The Diversion of the Niagara by Brown, Curtis
B Y CURTIS BROWN. 
T H E eng ineer who sees in ~iagara F alls the g1·eatest power-plant the 
Creator is known to have devised to do 
man's work, and the poet who thinks of 
the mig hty ca ta ract as one of the sub-
limest spectacles ever desig ned to lift 
111 an's soul , have each felt that the other's 
view, whil e doubtl ess worthy, 
was somewhat narrow. The 
poet has had his way about it 
chiefly, hitherto, and not all of 
the majesty of whirling rapids 
and overwhelming downpour 
have been iu ade manifest. Now 
that the eng ineer h as caug ht 
hold of part of this power, and 
has put his h arness about it, 
Niagara gains new meaning 
and grandeuL It c a n turn 
ceaselessly the wheels of a 
thousand mills, without sig n 
o f labor or loss of beauty ! 
Tom l\Ioore, who wrote the 
first Niagara poem of which 
history makes mention , vis ited 
the F alls in July , 18o4, andre-
corded in hi: journal that his fi rs t full 
view of the cataract d isappointed him. 
His fancy , aroused by a p reliminary 
g lim pse throu gh the t rees, had outrun the 
facts. " But,·' h e writes, " in s pi te of 
the sta rt thus o-ot by imaginat ion , th~ 
triumph of reality was, in the end, but 
BLASTING I N T H E HY D R A ULIC CANA L. 
THE DIVERSION OF THE NIAGARA. 
the greater ; for the grad ual glory of the 
scene that opened upon me soon took 
possession of my whole mind, presenting 
from day to day some new beauty or won-
der, and, like all tll at is most sublime, in 
nature or art, awakening sad as well as 
elevating thoughts." The author of 
''Lalla Rookh'' was moved to write verse 
of which the following is a fair example : 
"The re , amid the is laud sedge, 
Just above th e ca taract's edge, 
Whe re the foot of living man 
Neve r trod since time beg a n, 
Lace I sit at dose of day ,11 e tc. 
It is pretty poor stuff; but, with apol-
ogies to Joseph Rodman Drake, Mrs. 
Sigourney, and lesser poets, who have 
rhymed about Niagara, it is almost as 
good as any that has been produced on 
this subject. Perhaps the new dignity 
conferred upon the Tiagara by the en-
gineer will give future poets inspiration 
for better verse, and will help to dispel 
the feeling of disappointment that comes 
to almost every imaginative person at 
first view of the Falls. Poetry certainly 
lurks in the idea of an energy that can 
toss off lig htly, without missing it, a far 
greater power than was ever before ob-
tained from any one source. 
Objection has been made to calling this 
work " the harnessing of the Niagara," 
for the title seems to imply an indignity 
to the majestic stream, as if it were being 
made a cart-horse of commerce, when , in 
truth, it might be said to be !tmusing it-
self by lending a small pat·t of its strength 
to these labors- a diversion in a double 
sense. It is quite literally a figure of 
speech to say that tl~ Kiagara will "turn 
the wheels of a thousand mills ; " but, 
unlike most figures of the so1·t, it will 
prove too small to represent the facts , if 
the plans for the utilization of Niagara 
Falls are fully realized . These plans pro-
vide for the ultimate development of 
power equal to nearly one-sixth of the en-
tire amount in use in the United States 
in r88o, when tile latest official estimate 
'"as made. It is tile intention to distrib-
ute this power chiefly in the form of elec-
tricity, and the engineers have definite 
dreams of sending it even as far a·way as 
New York, Philadelphia, and Chicago, to 
be transformed into light, heat, and mo-
tive power. 
If the unprecedented dynamos , lately 
set in place, produce steadily the five 
thousand horse-power each which is ex-
pected of them, and if this power can be 
transmitted safely and economicall y to 
Buffalo, it is considered almost certain 
that Niagara Falls electricity presently 
will be doing much of the work of coal 
THE DIVERSION OF THE NIAGA RA. 
34 
530 THE DIVERSION OF THE NIAGARA. 
and natural gas throughout at least half 
of the State of New York. Time onl y 
'vill tell h ow much farther the cataract 
can be made to work economically, by' 
proxy. But, whether or not electrica l 
distribution of po\\'er fulfill s its promises , 
the production of water-power, by means 
of the wheel-pits and tunnel lately com-
pleted at the Falls, h as been proved 
feas ible and economical. The largest 
paper-mill in the world has been ob-
tai ning its three thousand tht·ee hundred 
h orse-power from the n ew plant si nee last 
J anuary, and other mills and factories 
at·e being built, or m·e soon to be built, at 
I iagara Falls, to take the water-power 
n ow availabl e. 
The Niaga ra Falls were first used to 
turn machi nery in I725, when a primi-
A GLtMPS E OF THE CANAL. 
tive sawmill was built opposi te th e head 
of Goat Island, to cut lumber for Fort 
Niagara. In the next hundred years , 
and more, doubtless hundreds of men with 
a mechanical turn of mind laid awake 
o' nights , thinking of the fortunes that 
could be made by turning mill -wheels 
with this mighty stream . T wo or three, 
·,vith more executive ab ility and energy 
than the 1·est, built the present hydraulic 
cana l, whi le others dreamed of g reater 
thi tws. In r885, the late Thomas Ever-
shed, of Rochester , a divis ion eng ineer on 
the Erie canal, evolved a plan for wheel-
pits a mile and a h alf above the Falls, to 
which water would be carried by lateral 
canals, and from which it wou ld be taken 
to the river below the Fal ls by a tunnel. 
This plan was more practicable than any 
previousl y put forward, and it attracted 
the attention of many eng ineers, wh o dis-
cussed it earnestly, and \\'ho mi ght ha\'e 
been wonderin g to this day if somethin g 
could not be clone about it , h ad not a brisk 
young New York lawyer taken hold of 
the idea in a different way, s ix years ago. 
The Niagara Falls Power Company had 
been organi zed, and had obtained a charter 
fmm the legislature, in 1886, g iv ing per-
mission to use Niagara river water s uffi- · 
cient to generate two hundred thousand 
horse-power, but no local capital was 
available for development. Instead of 
furth er dreaming, Jew York capita li sts 
and bank ing-houses vvere interested to 
the extent of many millions of dollars, and 
the services of the g reatest engineers of 
thi s country and E urope were secured. 
Sir William Thomson, Colonel 
Theodore Turrettini, of Gene-
va, Switzerland, Professor Un-
win, of London, Dr. Coleman 
Sellers, of Philaclel phi a, and 
Professor lVIascart , of Paris, 
were desig nated as an Inter-
national Niagara Commission , 
to invite the leading specialis ts 
to submit plans for the most 
economical use of N iagara 
power. Dr. Coleman Sell ers, 
Mr. Clemens H erschel, Major 
George B. Burbank, and the 
H on. John Bogart had the bene-
fit of a study of the ideas thus 
obtained, and then agreed upon 
the plans fin ally adopted. 
The first spadeful of earth 
was dug in October, r89o. The tunnel was 
completed last fall , and the main wheel-pit 
was practically ready for its machinery by 
the first of last March. The work has cost , 
so far, some four million dollars, and also 
twenty-eight lives. 
The device for apply in g a part of N i-
agara's streng th to the wheels would be 
found to be simple, if one could :ee it on 
a small scale. A broad, deep inlet leads 
from the river, at a point a mile and a 
half above the American Fall , two thou-
sand feet back in a northeasterly dir-ec-
tion . The heavy masonry with which it 
is lined at the upper end is p ierced by a 
score of gateways, through which the in-
flowing water will be ad mitted , by short 
canals, to pits , pouring down throu gh 
huge steel pipes-the engi neers call them 
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" penstocks "- into th e bronze t urbine 
wheels at the bot tom , and then whirling 
on through s ubterranean passage\Yays 
that conn ect each pit with the m ain t un-
nel. This tunnel carri es the water under-
neath the heart of the city to the portal, 
j ust below what is known as the new 
suspension bridge. 
Only t wo 0f the score, or more, of 
wheel-pits h ave been dug at this time ; 
but one of these is of more interest than 
a ll of the others can be, for it is th ere th at 
power is to be c eated for electri cal dis-
tribution. The others will be much 
s maller , and will be used for the prod uc-
tion of water-power 
for local cons umers, 
without the inter-
venti on of electric-
ity. One of these 
smaller pits h as been 
in operati on s in ce 
the 25th of J anuary, 
and is soon to be the 
source of six thou-
sand s ix hundr ed 
h orse- power, gen-
erated by six water-
wheels. 
It m ay be said in 
passing that the sat-
is factory op e r a ti o n 
of th e turbines in 
this pit , althoug h it 
a ttmcted no particu-
lar attention a t the 
t i 111 e, demonstrated 
the s u cces s of the 
eng ineers' plans for 
power-production in ••ililiiiiiii 
a ll the o th e r pits ; 
dy namos in the power- house above by 
means of s teel shafts parallel with the 
pens tocks . 
T he penstocks a t·e brought down undet-
the turbines a nd made to discharge up-
wards into the wheels, an ingenious con-
trivance by which the p ressure of the 
water is made to bear up the entire weig ht 
of the heavy wheels and t he one hundred 
and forty feet of sha ftin g. 
T hree of these tut·bines a re to be used at 
fi rs t , each having its own gateway, pen-
_stock , s haft , and dy namo, and fo rming 
practically an independent plant, which 
is ex pected to catch five thousand horse-
power from the wa-
terfall , and change 
it to electricity . If 
the current can be 
delivered by wire as 
economi call y as has 
been s upposed , then 
the wheel-pit will be 
extended in a sou th-
erly direction toward 
the river , the inten-
tion being that event-
ually it s hall h old ten 
turbines, prod ucing 
fifty thousand horse-
power. At p resent it 
is one hund red and 
s eve nt y -eig ht feet 
deep, t we nt y - o n e 
fee t wid e, and one 
hundred a n d fo rt y 
feet long . 
proved the ability of 
unprecedented verti -
T H E ARCH AT TH E J U~CT!ON OF THE T U NNEL AND 
THE PASSAGEW/~ Y FROM T HE MA IN WHEEL-PIT. 
In addit ion to the 
fifty th ousand horse-
p ow e r trans form ed 
into e l ec tri c it y at 
the central pow e r -
s t a ti o n , it i s a r -
cal wheels tp cope with and s ubdue a 
g reater power than eve1· before had been 
appli ed to s uch m achinery , and m arked 
a dis tinct advance in the science of hy-
dra ulics. 
T he s~me species of wheel- but some-
wh at mot·e than four times as powel"ful as 
any other turbines that we1·e ever buil t-
are made to revolve near the bottom of the 
main wheel-pit by the pressure of a col-
umn of water in a penstock seven feet 
in diameter and one hundred and forty 
feet hi g h , each wheel generating five thou-
sand horse- power, whi ch is sent to the 
ranged that about fifty thousand more 
s ha ll be developed in the various small er 
pits, for d irect use in adjoining mill s and 
fac tories. The tunnel whi ch will ca rry 
away the \~Yater used in developing this 
one h un drecl thousand horse - power is 
somevv hat more than a mile and a quarter 
long, and twenty- one feet high , and is 
s haped like a h orseshoe, being about four-
teen feet wide at the bottom , and eig hteen 
feet a t the broadest part. It was cut in a 
s tm ight line through rock , at an average 
distance of nea rly two hundred feet un -
derneath the city of N iagara Falls, emerg-
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ing at the bottom of the gorge, a short dis-
t ance down the river from the American 
Fall. It cost about a million and a quar-
ter , whi ch was mu ch more than h ad been 
expected. The softn ess of the s hale rock 
encountered in several places was to b lame 
for this. It k ept chi pping off, and crum-
bling, makin g it necessary to line the tun -
nel with from four. to si x layers of h ard 
bri ck throughout its enti re leng th , an 
item that would h ave staggered a com-
pany of less fin ancial- s treng th. The 
mouth of the tunnel is nearl y fifty feet 
lower than the h ead, and the water tears 
through it at a furi ous rate. A m arked 
piece of wood which was dropped in the 
water near the head of the tunnel recently, 
was whisked out at the portal, s ix thou-
sand seven hundred feet distant, exactly 
three minutes later. · ' 
The tunnel is lined with heavy cast-iron 
plates along its last two hundred feet , in 
which a s teep incline is made to carry the 
mouth of the tunnel a little below the 
level of the ri ver , in order that the water 
without should act as a cushion to the 
water pouring dow n from within. Oddly 
enough , many acres of valuable real es-
tate were du g from the tunnel, the three 
hundred and forty -fi ve thousand tons of 
rock which was taken out having been 
used to build up m arshy land along the 
ri ver bank. 
A feature of this , the largest hyd raulic 
tunnel ever built, is the masonry at 
the entt·ance of the smaller passageways 
leadin g from the wheel-pits , and at the 
portal. A little thoug ht will reveal the 
extreme difficulty of constructing the arch 
at lhe junction of the tunnel from the 
large wheel-pit with the main tunnel, a 
part of which is illustrated on page 532. 
The smaller passageway entet·s the larger 
at an ang le of s ixty degrees. Both a re 
horseshoe - shaped, and , in consequence, 
the t wo faces and the outer ang le of each 
s tone in the arch h ave each a diffet·ent 
curve, which t·equired a complicated prob-
lem in mathematics to determine, and 
skilful cutting to produ ce in s tone. The 
portal, extend ing clown to a solid bed of 
sandstone, forty feet below the level of 
the river , is said to be one of 
the most solid pieces of m a-
sonry ever built. 
Like so much else con-
nected with this enterprise, 
the tluee d y n a m os which 
were put in place in the cen-
t ral power-station within the 
past few weeks, are fa r and 
away the most powerful ever 
constructed , each being ex-
pected to t rans form the fi ve 
thousand hors e -po we r re-
ceived from its tu rbine shaft 
into an equivalent of elec-
trical force. The most ambi-
tious d y n a mo s h e r e to fo r e 
constructed sent out a littl e 
more than two t b o u s a nd 
horse-power, although a vain 
attempt was made once be-
fore at Deptford , E ngland , to 
build a dynamo that would 
develop ten thousand h orse-
power. 
Wi res, for which the right 
of way h as already been ob-
tained , will be s trun g over-
head to Buffalo, and by the 
last of October a contract to 
N EAR THE BOTTO:\( OF T H E W H EEL-PIT, LO'WER E :O.: O OF PENSTOC K J h • · h h 
OPENI NG I NTO T URBINE AT T HE R EAR. SUpp )' t e City Wit tent OU~ 
THE DI VERSI ON OF THE NIAGARA . 535 
From a photo by J. Zybaclt, Niagara Falls. 
• 
THE Di VERSION OF THE NIAGARA. 
sand horse- power, to begin with, and 
which it is hoped to inct·ease indefinitely 
in the near future, will be fulfilled from 
the total of fifteen thousand produced by 
the three dynamos. 
It is not an exaggemtion to say that 
the first receipt of Kiagara Falls power in 
Buffalo will mark an epoch in the history 
o f the development of electricity. That 
momen t will determine, approximately, 
how far great currents of electricity can 
be carried by the latest m ethods, without 
a loss from the wires sufficient to make 
the cost of the current equal the cost of 
stea 111 - power. Upon this test depends 
largely the question whether Kiagam 
power s hall be sent broadcast through 
half a dozen :tates, or ·whether it shall 
be confined to western New York , and 
the result will be looked forward to with 
anxious expectation. 
The answer to the question is not 
wholly in doubt , however. The largest 
amount of power heretofore transn,1itted 
by wire is three thousand horse-power, 
by which the city of Rome ( Ita ly ) is 
li ghted \Yith electricity generated from 
the graceful cascades at Tivoli , seventeen 
miles distant. The system of transmis-
sion used there is that selected to carry 
the Falls current to Buffalo, and as it has 
been in operation two years, without ac-
cident' or interruption , it is a trustworthy 
pmmise of lhe s uccessful conveyance of 
a much g reater cunent, and to a greater 
dis tance. The imn columns of the Ro-
man line are from one hundred and fif-
teen to one hundred and thirty feet apart, 
and carry the wires on porcela in insula-
tors about four inches high, which pro-
ject much like in verted I i lies-of-the- ,·al-
ley from a stalk. The 1nsulators consist 
of two parts, the Jo,Yer being a cup filled 
\Yith oil, in which the upper part rests. 
The copper line is bare. 
As soon as it is demonstrated that power 
can be sent econom ically to Buffalo, the 
plant will be enlarged at once to supply 
Rochester , Syracuse, Utica, and Albany, 
where distributing companies already 
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h ave contracts for powe1·, conta ining, 
however, a pro\·is ion that the demand 
in these cities must be su ffic ient to war-
rant the cost of the ins ta llation . It is es-
timated that this initia l dema nd nwst be 
for at least ten thousand horse-powe1· in 
each city . New York S tate's Superin-
tendent of Public \ Vorks. also, h as s ig ned 
a most im portant contract with a com-
pany organized to d is tribute part of the 
power generated at iao-ara Falls . By 
thi s contract the S tate g ives permission 
t o use, for fifty years, the nan-ow stri p of 
State land a long the Erie canal,-kn own 
as the" blue line," from the ma nner of its 
des ig nati on on the State maps,-for the 
transmission of electricity as fa r as Al-
bany. The company is to const ruct a 
trolley line along the canal \"Vilh in three 
years, and agrees to tow boats at a charge 
of not more than twenty doll ars per horse-
power a season , whi ch is variously esti-
mated to be from ten to fi fty per cent. less 
than the present cost of hauling boats 
a long the canal. 
E x perim ents are to be made with eve1·y 
practicable plan of canal-towing that has 
been presented . 1\Iany cities and tovvns 
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on or near the canal \Yill be s upplied , from 
the wires along the bank , with electricity 
for lig ht, heat , and power. Governor 
Flower, of New York, is enthus iastic on 
the subject of canal-trolleys, a nd so is the 
Superintendent of Public ·works, who 
says : " I have made a very close s tudy 
of the proposed electrical distribution , 
and from assurances I get from the Cata-
ract Company, which has in its employ 
the ablest electri cal eng ineers in the world , 
I am satisfied that the electricity can be 
easily transmitted at least three-I1t1ndred 
miles . In fact, I am confident that within 
the next fi ve years these g reat electrical 
works now progressing at Niagara Falls 
will turn this E m pire State into a great 
workshop that will be one of the wonders 
of the civilized world." 
The canal-boatmen are mu ch more in -
terested , however , in gettin g th e E rie 
canal deepened to nin e feet th an in any 
form o f trolley-towin g, which they 1·egard 
with considerable s us picion, as an un-
known thin g . Fault has been found , too, 
because a franchise of s uch g reat value 
has been g rant ed for practically nothin g, 
a criticism that always carries g reat 
weight with the taxpayers, who think 
they are being defrauded. 
Other lines of transmission to large 
cities of th e State are projected , with the 
expectation of carry ing electricity a t a 
price low enoug h to bring it into general 
use, not only in mills and factories, but 
for lighting the streets , and in cooking, 
li ghting, and heating , in th e houses of 
rich a nd poor alike. The electric light 
companies now establis hed in most citi es 
of the State will not be extin g uished , but 
in all probability will take theit· electrici ty 
from the Falls current, ins tead of, as th ey 
now do, manufacturing it themselves , thus 
procurin g their power at a cheapet· ra te. 
without h av ing the bother of look ing af-
ter it themselves. 
These undertakings, togethet· wi th the 
requirement of water-power for direct use 
at the mills which are spring ing up near 
the head of th e tunnel at Niagara Falls, 
will exh aus t the one hundred thousand 
horse-power capacity of the tunnel, a nd , 
if th e demand for power continues, will 
result in the beginning of work on a sec-
ond tunnel a nd wheel-pit , for which right 
of way already h as been obtained . The 
second tunnel will be in all respects like 
the fi rs t , and like it , will accommodate 
the water used to generate one hundred 
thousand h orse-power, with space to spare 
for emergencies. 
But long be fore this second tunnel is 
begun , a g reater plant probably will be in 
operation on the Canadian s ide of the 
Fall s. Permi ssion to build this plant was 
obtained from the Canadian governm ent 
on condition that the work be begun by 
i\Iay r , r897 . Instead of waiting until 
then, g round is to be broken nex t sum-
mer , and it is expected that a t least ten 
thousand horse-power \Ni ll be developed 
there a year from this fall. It is the in-
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tention to generate two hundred and fifty 
thousand horse-power, eventuall y, on the 
Canadian s ide, and , according to one of 
the plans, there may be something weird 
and uncanny about the way in whicll it 
is to. be don e. This plan provides for a 
huge s ubterranean chamber extendin g 
out beneath the bed of the rive1·, just 
back of the H orseshoe F all s , where they 
begin to thin out toward the Canadian 
shore. The chamber would conta in all 
the turbines and dy namos, and all the 
other machinery for the development of 
water and electri cal power, a nd there 
would be no s ig n, above g round , of the 
stupendous \YOrk going on below. It 
would form a vast laboratory for the man-
ufacture of electrical power deep within 
the earth itself. 
series of inlet pipes would lead the 
water s tra ight down from the river-bed to 
the water-wheels , discharg ing thence into 
a tunnel leadin g to the base of the Falls. 
Access to the cavern \"Vould be had from 
somewhere in Yictoria Park , by means of 
ele,·ators, or inclines, throug h which the 
electl"ical conductors would a lso lead the 
current from the dy namos to the surface, 
whence it could be transmitted in any d i-
rection and to any distance required. All 
of the power generated on the Canadian 
s ide will be transformed into electricity, 
and sent to a distance, as mills could not 
be built adj acent to the plant without dis -
fi g uring the scenery. 
The element of un ce1·tainty in the dis -
ti-ibution of electri city is its elus iveness. 
S peakin g untechnically , it leaks from the 
wires and the dy namos, and the furth er it 
is transmi t ted, the g reater the loss. Power 
that can be so ld at a profit at Niagara 
Fall s for fi fteen doll a rs a year per horse-
po,,·er \\'ill , at a certa in distance, reach a 
price equ al to that of steam, owing to this 
loss, and to the ex pense of ins ta llation. 
E lectricians a re cautious about making 
predictions as to whether this distance is 
likely to be one llundrecl mil es, or one 
thousand . Dr. Coleman Sellers, who is 
pres ident of the N iagara Falls Power 
Company, and a most conservative, ex-
perienced, and careful eng ineer, writes as 
follows on the s ubject: 
" It is absolutely certain, from what has 
already been clone elsewhere, that profit-
able transmission to a distance of one 
hundred and fifty miles is only within 
the existing practi ce of distributed power. 
This one hundred and fifty miles from 
Niagara F all s, in a s tra ig ht line, brings 
us to within ninety miles of the city of 
New York ; and if we assume as probable 
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economical transmission to a distance of 
three hundred and twenty mil es, we have 
an area including the densest population, 
taking in Columbus (Ohio), touching 
Washington (District of Columbia), in-
cluding Philadelphia, and New York, and 
the whole of the States of Pennsylvania, 
New York, part of Maryland, the north-
ern part of Virginia and ·w est Virginia, 
more than two-thirds of Ohio, fully three-
quarters of Michigan, bes ide t·eaching to 
Montreal, in Canada, thus showing that 
the situation of Niagara F alls is phenom-
enal in its ability to distribute the power 
over an area that furnishes the most de-
sirable market for profitable development. 
If, in the near future , Chicago can receive 
its power from Niagara Falls, then the 
whole of ew England, with the excep-
tion of 1\Iaine, ,-vill come within reach of 
the Falls.'' 
The two tunnels on the American side, 
and the power-plant on the Canadian side 
of the Falls, ·will have a tota l capacity of 
fom hundred and fifty thousand horse-
poweL The significance of these figures 
will be better understood when it is ca ll ed 
to mind that, according to the census of 
r88o, the total amount of water- and steam-
power produced in the State of New York, 
at that time, was equivalent to four hun-
dred and fifty-four thousand one hundred 
and forty-three horse-power. In other 
words, the power to be derived from the 
plants already in contemplation will be 
equal to the whole power empl oyed for 
manufacturin g purposes in the great State 
of New York in J88o. 
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In addition to this four hundred and 
fifty thousand horse-power, to be tak en 
from th e rive1· by the corporat ion knmYn 
as the Niagara Falls Power Company, 
a large a mou nt of horse-power is to be 
produced by a nother company, by means 
of the hydraulic canal mentioned at the 
beginning of this atticle. For a time, un-
ti I the deYelopmen t of the more remark-
able work up the river, the corporation 
m,·ning the hydra ulic canal enj oyed the 
distinction of h a,· ing the largest power-
plant in ex istence. The plan for the canal 
was outlined, in rS.p, by 1\_Ir. A ug ustu s 
P orter, and the work was unde1·taken, in 
1853. by ex-~1ayor Caleb J. Woodhull, of 
NewYork, and \\7a lter Bryant, of 1assa-
chusetts. After delays which exh aus ted 
t wo sets of contrac tors, a third took it up, 
and in r86 r , eight years after the work 
was. commenced, the canal was completed 
to the width of thirty-five feet, with a 
depth of eight feet . But it was not un-
til r875 that the Niagam Falls H ydraulic 
Power and l\Ianufacturing Company was 
organized , and the canal was put to its 
best use, and became the pioneer of the 
great power plants now being constructed 
at the Falls . 
This hy draulic canal begins at the 
Niagara river, just before the last rapid 
descent is made to the head of the Falls, 
a nd some distance below the other com-
.. pany's tunnel. It n111 s throug h th e city, 
and over the tunnel , to a basin near the 
high bluff a few hundred feet below the 
new s uspens ion bridge. H ere the water 
tumbles into " ·heel-p its, generati ng at 
present seve n thousand five hundred 
horse-power for the large mills which mar 
.the beauty of the gorge, h alf a mile below 
the American Fall. The canal has just 
been widened from thirty-five to seventy 
feet , by blasting throug h the rock. By 
the way, an intrepid photographer, shel-
t ered somewhat by a n overhanging bridge 
at Third street, obtained, at close range, 
the uniqu e photog raph 1·eproduced at the 
beginning of thi s article, s howing a blast 
of one hundred a nd seven ty-fi ve pounds 
of dynamite, which tore up one hundred 
yards of solid rock. 
The new part of the canal is fourteen 
feet deep, a nd the old part nine feet. The 
water carried to the wheel-pits from the 
canal-basin escapes from the bottom of 
each, throug h short tunnels in the rock, to 
the river bank, whence it emerges abJut 
half-way clown, forming a series of water-
falls that are rather picturesque. It has 
been found , however, th at this waste water 
can be used economically a second time, by 
carrying it in steel pipes to turbine wheels 
a t the bottom of the cliff. 
This h as been clone successfully in at 
least one instance. Two horizontal tur-
bines furni s hing power for a wood-pulp 
mill , built recently at the river's edge, 
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From a photo by J. Zybaclt , Niagara Falls. 
being operated omder a head of one hun-
dred and tvventy-five feet , producing one 
thousat1d t\YO hundred horse-power each. 
These, until they were ecl ipsed by their 
neighbors at the other end of the city. 
enjoyed the renown of developing more 
power than any other two water-wheels 
in the world. 
The company operating the hydraulic 
canal charges from six to eight dollars a 
year per horse-power, which, all things 
considered, is about the same as the price 
to be paid by the other corporation's ten-
ants up the river. The company has ambi-
tious plat;s for the future, and expects to 
compete with its neighbor in electrical dis-
tribution. It has the right of way for a 
canal one hundred feet in width, and has 
m ade arrangements to enlarge its plant as 
soon as the demand for more power arises. 
It is now mak ing a thorough test of elec-
trical transmission with a one hundred 
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and twenty horse-power generator. l\1ills 
requiring iess than five hundred horse-
po wer, an amount too s mall to make ex-
clusive use of a turbine worth while, wi ll 
be s upplied with electric power, and, if the 
enterprise of th e greater power company 
on the other side of the city demonstrates 
the fea. ibility of sending tremendous elec-
trical currents on long journeys by wire, 
the production of electrical power on a 
la rge scale, for transmission to Buffalo, 
and poss ibly to other cit ies, will be begun 
as soon as possible at the hydraulic canal 
basin . 
IN THE MAlN T UNNEL. 
After reading of the immense force, 
represented by hundreds of thousands of 
horse-power , that it is confidently ex- ' 
pected will be drawn from the energy of 
th e g reat cataract, a nd rememberin g that 
this power is procured by withdmwing 
water from the river above it, th e reader 
mig ht wel l ask: What is to become of 
this, the g randest spectacle on the con-
tin ent ? Is it to be sacrificed to the g reed 
of gain, and the beauty of it los t in mere 
mecha nical contrivances? And, too, the 
immense plants, are they to be allowed 
John Bogart, then State Enginee1· a nd 
Surveyor of Tew York, in accordance 
with th e request of the Niagara Fa lls 
commissioners, made a report in which 
he estimated that a tunnel hav ing a ca-
pacity for disch arge of water producing one 
hundred a nd twenty thousand horse-powet· 
,,·ould redLtce the depth of th e water at 
the crest o f the American Fall abou t one 
inch and four-fifth. , and the h alf a million 
horse-power call ed for by present pl ans 
of both compan ies will t ak e about nine 
inches from th e Niagara , red ucin g the aver-
age depth of water at the edge of th e preci-
pice from s ix and one-qu artet· feet to five 
and one-half feet , certa inl y not enoug h 
to make a ny noticeable difference in the 
appearance of tlte cata ract, whose sources 
of power s tretch half-way to the Pacific, 
and whose stt·ength, ceaselessly put forth, 
is more tha n twice as g reat as the com-
bined energy of every steam- eng ine in 
North America. 
to mar the beauty of the surround ing 
country? 
But no one visiting the N iagara Falls 
reservat ions when these g reat enterprises 
are fa irl y begun, or half a dozen years 
from now, when, perhaps, they will be 
fully developed, would find a ny outward 
and visibl e s ig n of them , except the mills 
along the hydraulic canal basin, which 
for years have formed a part of the view 
from Victoria Park. 
There is littl e danger, also, to th e Fall s 
themselves. The vast mass of water 
speeding over th e precipice will s uffer 
but little diminution - three-quarters of 
a foot. perhaps, !JOt more- in furni s h-
ing this immense force to the m anufac-
tories of the countt·y. In 1890, the Hon. 
